Depending on their structures, substituted 3-carboethoxycoumarins react with 4-methylphenacyibromide in presence of potassium carbonate (solvent -acetonitrile) via lactone ring shortening (with formation of corresponding benzofuran derivatives) or via lactone ring cyclopropanation (with formation of condensed cyclopropane derivatives of coumarin).
Introduction
While studying of synthetic paths of new furocoumarins preparation (1.2), we have found an unexpected result. Interaction of 3-carboethoxy-7-hydroxycoumarin l_a with 4-methylphenacylbromide 2 in presence of potassium carbonate in acetonitrile provides benzofuran derivative 4a as a main product instead of 3-carboethoxy-7-(p-methylphenacyloxy)coumarin 3a.
Structures of initial compounds and final products are shown in scheme 1. 
New ways of lactone ring shortening and cyclopropanation in coumarin derivatives
We have Ibund that a way of lactone ring transformation in 3-carboethoxycoumarins in the used conditions depends predominantly on the substituent in benzene ring of coumarin derivative.
The results of this study are shown in scheme 2.
Scheme 2 Scheme 4 is also in a good accordance with cyclopropanation of the lactone ring which we have also detected along our studies. The adduct A seems to participate in competitive transformation as it is shown below in scheme 5.
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Scheme 5
Formation of cyclopropane-fused derivatives of coumarin has been previously reported in presence of strong bases (10-13). This reaction has been presumably started with opening of the lactone ring as it is shown in scheme 6(13). Effects of the substituents in coumarin benzene ring agree also with the proposed scheme 4.
The following consideration seems to explain the found experimental results. Strong electronowithdrawing substituent (like nitro group) in benzene ring accelerates lactone ring opening due to stabilization of phenoxide ion B. 7-(4 , -Methylphenacyloxv) group operates also as . 5, No. 1, 1999 New ways of lactone ring shortening and cyclopropanation in coumarin derivatives a weak elcctronowithdrawing substituent when it is loeated at meta position to phenoxide oxygen atom in the intermediate Β (seheme 4).
Vol
When benzene ring eontains even a weaker eleetronoaeeeptor (like methoxy group or hydrogen atom) lactone ring opening does not take place at all in presence of relatively weak base such as carbonate ion. Formation of cyclopropane-fused .coumarin derivative undergoes in these conditions. The carbanion A transforms via intramolecular nucleophilic substitution reaction (like in the Widman reaction) with formation of 3-carboethoxy-7-R-9-(p-tolylmethyl)-3.4-dihvdro-3.4-methano-2H-benzo(b)pyran-2-ones 5a,b (yields 30% and 70% respectively).
Experimental

General procedure
To boiling solution of 3-carboethoxycoumarin la-d and potassium carbonate (6 mmol. and diluted HCl to pH 3. The precipitate was washed with water. Then it was purified by a silica gel column chromatography (chloroform as a solvent).
'H NMR and iMass spectra
^-NMR spectra were recorded on a WP 200 (Bruker) spectrometer at 200 MHz in CDCI3 solutions using TMS as an internal standard. Chemical shifts are given in ppm.
Mass spectra were scanned on a SSQ-710 (Finnigan MAT) spectrometer at the energy of ionizing electrons equal to 70 ev. Heterocyclic Communs., 2, 345 (1996) .
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